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SAVANNA GEOLOGICAL SCIENCE FIELD TRIP 
Introduction 
Bedrock exposures in the Savanna area include sedi-
mentary rocks of middle and upper Ordovician and lc~~r and 
middle Silurian ages. Outcrops of Silurian strata (Edge-
~ood, Kankakee, Waukesha, and Racine Formations) are 
exceptionally good at the Mississippi River Palisades north 
of Savanna. The bedrock formations consist of dolcmite and 
shale. The . Silurian dolomites are of high. purity. 
The Savanna-Sabula Anticline is the main structural 
feature of the area. The anticline trends in an east-west 
direction. Ordovician strata are e}~osed along the crest 
of the structure. Silurian outcrops are confined to a syn-
cline which borders the north side of the structure. 
Winnebago till of early Wisconsinan age occurs a few 
miles east of the city. Thick loess deposits, tracts of · 
late Pleistocene sand dunes and slack water terrace deposits, 
all of Wisconsinan age, occur in the area. However, the 
outstanding Pleistocene event was erosion of the deep bed-
rock valley that forms the Mississippi River Palisades. 
Savanna lies ·at the edge of the Driftless Area. The 
topography of the Driftless Area is charactsrized by sharp 
ridges bordered by long, gentle slopes. The ridges arc usually 
underlain by resistant dolomites of either Silurian or Ordo-
vician age, while the slopes indicate the presence of the weak 
upper Ordovician Maquoketa Shale. 
Suggested References for ·Further St~y~ 
1. Cady, G. H., 1920, 11Structure of the La Salle Anticline." Illinois State 
Geological Survey Bulletin 36, pp. 85-179. 
2. Leighton, M. M., ~ &, 1948, "Physiographic Divisions of .Illinois." Illinois 
State Geological Survey Report ·of Investigations 129.* 
3. Shaffer, P., 1956, ''Farmdale Drift in Northwestern Illinois." Illinois 
State Geological Survey Report of Investigations 198. 
· 4. Thwaites, F. T., 1927, "Stratigraphy and Geologic Structure of Northern 
Illinois." Illinois State Geological Survey Report of Investigations 13.* 
5. Willman, H. B., 1943, "High-Purity Dolomite in Illinois." Illinois State 
Geological Survey Report of ·Investigations 90.* 
* = out of print • . · 
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u-~ha2~ dune n (parabolic dunes) consist of u ... sh•1.ped ridges , 
convex do~mwind and with steepest slopes facing do"im-;rl.nd. They form 
in semi-arid and in moist climates and often are clothed with vege-
tation even while they are under development. 
The dunes in this area are poorly defin·'!d in 3h.ape but appear 
to be transverse and, even though partly covered by vegetation, 
are active. Since the effective wind direction is from the south-
west~ their path of migration is northeast. . 
4,9 ·Drainage ditch. 
0.5 5.4 T-road north. Contin~e ahead (east). 
0.2 5.6 Edee of the ~ftssissippi Valley. 
O. 2 5 •. 8 T-road (south). Continue ahead (east). 
0.6 6.4 Turn left (north). 
0.3 6.7 CAUTION. C, B, and Q Railroad. 
0.5 7.2 CAUTION, Chicago, Milwaukee, St. Paul, and Pacific Railroad. 
0.3 7.5 Maquoketa Shale and Dolomite exposed in ditch on left. 
0.1 7.6 SLOW. Turn right (east). 
0.2 7.8 . Maquoketa Shale exposed in ditch on left. Note abandoned quarry 
behind house on left. 
0.2 8,0 SLOW. Turn left (north). 
0,5 8.5 Stop 2. Discussion of bedr ock control of t opography. 
North and northwest of Savanna, ·high hills, sharp ridg8s, 
long s-vreeping slopes and narro~1 valleys blend together to form som.e 
of the most picturesque topography in Illinois. This topography 
is erosional and is directly related to the nature of the bedrock 
formations. The bedrock consists of dolomites (magnesium carbonate) 
and shales which vary ·considerably in their resistance to agents 
of erosion. The high hills and sharp ridges are underlain by the 
dolomite. The .sweeping slopes are eroded in the less resistant 
shales. Usually, flat areas along the valleys also ~re underlain 
by resistant dolomite. 
At the crest of the hill, argillaceous and shaly dolomite that 
caps the.:· uplands in the immediate area is exposed in a small quarry. 
· Geologists believe that the dolomite is part of the Edgewood Forma-
tion, the ·oldest formation in the Silurian System in the Savanna 
area. · The dolomite contains a few fossils, mainly brachiopods 
and fragments of trilobites. The gentle slope leading ~o the 
Mississippi Valley is formed on the Maquoketa Shale of late 
Ordovician age. 
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The third glacial stage, the Illinoian, is important to the 
residents of Illinois. It covered 80 percent of Illinois, reaching 
southward to Carbondale and Harrisburg. In cont~cet to the preceding 
. glacial advances, the Illinoian came only from t he e~:wt ·rather than 
the west. 
After several ·thousands qf _years, climatic conditions caused 
the melting away of the Illinoian ice sheet. During this warm 
stage, the upper part of the . Illinoian till was weathered and 
soil developed, just as in the case of the preceding Yarmouthian 
interval. However, this action did. no·t take place to the degree 
it did during the Yarmouthian, and the pos·t-Illinoian (Sangemonian) 
interval is estimated to have lasted only about 100,000 .years. 
The Sangamon Soil resembles present-day soils in color, t~xture, 
and depth of development. This fact lends support to theory that 
the climate existing during interglacial times was similar to the 
present climate. The theory that we are living in an interglacial 
interval has been advocated by numerous glacial geologiots. They 
estimate that a drop of only five degrees in the average an~ual 
temperature would bring another glacier down upon us. 
The last of the Pleistocene glaciers, the Wisconsinan, began 
its advance from the Lake Michigan Basin into Illinois some 75;000 
years ago. The first pulse~ the Altonian, advanced into north-
·western Illinois an unknown distance . to the south, and as it melted 
a.nd retreated, a drift sheet was deposit~d--the Winnebago. After 
.the first major pulse, the Altonian glacier retreated northward 
beyond the borders of Illinois; then approxt;-;J.ately zz,OCO years 
before the present a second pulse of the Wisconsinan glacier 
moved south and west as far as the present sites of Shelbyville, 
Peoria, and Fulton. 
As the Wisconsinan glacier retreated, withdrawals end readvances 
created a complex sequence of deposits in northeastern Illinois, 
the most outstanding of .which are the end moraines. More than fifty 
separate end moraines were formed by this glacier in Illinois alone. 
The major ones are shown on the accompanying glacial map of n.orth-
eastern Illinois. 
As the glaciers melted, they released all of the soil and ·rocks 
which they had picked up as they advanced. · Some of this· material or 
drift was deposited in place as the ice melted. Such material 
consists of. a thorough mixture of all kinds and sizes of rocks and 
is known as .till. Some of the glacial drift was washed out.with .the 
meltwaters. The coarsest outwash material was deposited nearest 
the ice fronts and gradually finer material farther away.. The finest 
clay may have been carried .all the way to the ocean. Where the 
outwash material was· spread widely in front of the glaciers, the 
deposits form outwash plains; where they were restricted to the 
river valleys, _they forni valley trains. 
; ', ~ 
To appreciate the significance of Pleistocene . .history ·and. 
its effects on the inhabitants of. Illinois, we rte~d to . consider 
only the rich soils formed from the ' glacial deposits and the abundant 
deposits of sand and gravel of glacial origin in the state. We 
definitely would not have these if the glaciers had missed Illinois. 
\ 
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Lake Michigan Glacial Lobe" {out of print). 
0.1 10.7 
0.6 11.3 
0.3 11.6 
o.s 12.1 
1.5 13.6 
etcp is at or near the boundary of glaciation. The t'tll vas deposited 
by the Wiscons_inan glacier during the Altcnian Substage, 9r during the 
first major pulse of this glacier into Illinois. · 
The till consists of a mixture of clay, sand, pebbles and · 
boulders. Many of the rock fragments are igneous rock types, 
definitely foreign to Illinois. These rocks are ·part of the 
material picked up as the glacier advanced over Canada and Wisconsin. 
Turn around and retrace route to Highway 52. 
STOP. Turn right on Highway 52 and 64. 
Note exposure of shaly dolomite and shale on right and left. 
SLOW. Turn right (north). 
Sto:e 4. Quarry in the Galena Dolomite. 
This stop is at about the same elevation as at the Niagaran 
quarry, which we will visit at Stop 9, but this rather similar 
dolomite is actually a much older :" formation, the Dunleith Forma-
tion of the Galena Group of Ordovician age. It occurs at a le\~1 
in the strata approximately 200 feet below the level of the Strick-
landinia bed of the Silurian strata. At this place all of the 
Silurian and Maquoketa strata. have been ·removed by erosion. 
In same of the large blocks of blasted rock,bands rich in the 
casts of fossil mollusks occur. · These include: 
Pelecypods (clams): 
Vanuxemia abrupta 
Gastropods (snails): 
Scenella affinis 
Sinuites cancellatus 
Hormotoraa trentonensis 
Liospira angustata 
Cy;todonta ·affini[ fillemorenBis 
Trochonema frasile 
L9JWOSE:f.E oblioua 
Lophospir~ fillemorensis 
SalEingostoma sp .• 
Eccyliopterus owenan.us 
These fossils indicate beyond a doubt that the rock cannot 
be of Silurian age but is of the s~ age · as that which bears the 
zinc-lead deposits in the Galena area. 
Although the rock units of the Savanna area appear to be 
generally tilted gently to the south-southwest, detailed evidence ~ · 
accumulated over many years has established the existence of a fairly . .:-
sharp anticlinal fold, the Savanna-Sabula Anticline (see diagram), 
whose axis runs approximately east-west from Iowa, across the 
Mississippi River just south of Savanna, and as far as · Des· Plaines 
no~tbwest of Chicago. Some evidence for the existe.nce of this . 
structure, Which also may be part fault, is seen at the ·various 
stops on this trip. ·It consists mostly of the pattern of elevations 
of the rock units which can be explained only by the existence of 
either an anticline or a fault. 
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0.9 20.2 SLOW. Turn right on hospital road. 
0.4 20.6 Excellent view of Savanna and Mississippi River to left. 
0.2 20.8 Mississippi River bridge to northwest. 
-0.1 20.9 SLOW. Turn left. Descend hill to Savanna business district. 
·o.2 21.1 STOP. Turn right on u.s. Highways 52 and 64 (north). 
0.3 21.4 Savanna-Sabula bridge. 
0.4 21.8 Outcrop·_,of Silurian dolomite on right. 
1.2 23.0 Turn right. Entering Palisades State Park. 
0.7 23.7 ·Turn left on road to Lookout Point. 
0.4 24.1 Stop 6. Lookout Point. 
The Mississippi Palisades are cut in bedrock of Silurian age, 
Which in this region totals over 300 feet in thickness and consists 
entirely of dolomite. vk do not see all of this thickness in the 
Savanna· region because the upper 200 feet have been removed by 
erosion. 
About 400 million years ago this dolomite vms deposited in 
a shallow sea Which extended from the location of the present 
Gulf of Mexico to the Arctic. Evidence of a great variety of 
ancient marine life occurs in the dolomite, as will be shown at · .. . 
Stop 7. The next oldest formation in this area is the highly che.rty, 
hard, granular Kankakee Dolomite in Which many small fossils are 
preserved in the chert. Beneath the Kankakee Dolomite there is a 
unit of dull gray rock (the Edgewood Formation) which has a high 
clay content and no chert. The Edgewood Formation rests directly 
on the Ordovician Maquoketa Shale. · 
Both the Edgewood and the Kankakee Formations are exposed in 
cuts bordering the highway. Silurian beds lying above those present 
here in the cliffs of the Palisades .are more accessible in small 
quarries further from the Mississippi River. They will be seen 
later on the trip. 
0.4 24.5 Turn left (north). 
0.9 25.4 SLOw. · Sharp curve. Note exposures -of loess on right and left. 
0.2 25.6 Stop 7• Pleistoeene sand overlain by. loess~ 
At Stop 1 we observed sand dunes of recent origin. Exposed 
in the road cut is sand representing old sand dunes probably formed 
during the late Pleistocene. The unusual feature of these dunes 
is their presence 100 feet above the present valley floor. The 
upland dunes are capped by 10 to 15 feet of fine silt or loess. 
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melting Wisconsinan glaciers~ the mouth of Plum River was blocked 
or dammed. This action created a natural lake in ·the lower valley 
of Plum River. Silt and clay, washed from the upland, accumulated 
in the lake and built up the valley to the level of the terrace. 
Since the time of maximum filling, the Mississippi Valley has 
been eroded deeper. Most of the filling in the side valley also 
has been removed. Those parts of the original flats of late 
Wisconsinan age that remain, now constitute the terraces observed 
here and elsewhere along Plum River. 
The terraces are best developed near the mouths of the 
t~ibutaries to the Mississippi. They become less prominent 
upstream. They rise 20 to 40 feet above the present stream 
level in the lower tributary valleys. 
0.2 36.9 Stop 9. Quarry and Silurian dolomite. 
.. ·: ·. 
The higher beds of the Silurian section present. in this area 
are exposed here. From the top down, the strata may be divided 
roughly as follows: 
WAUKESHA FORMATION 
Porous granular dolomite at top of q~arry. About two feet. 
Pentamerus beds. About 20 feet. 
Coral beds. About 20 feet. 
Stricklandinia layer. At bottom of quarry. 
The Pentamerus beds are jammed with the casts of the large 
brachiopod; Pentamerus oblongus, which seems to . ha~e covered the 
ancient sea bottom just as pyste1: colo~ies ·do :today. · 
The coral beds have a greater variety of fossils, especially 
corals of the genera Favosites (honeycomb coral), Halysites (chain 
coral), Syringopora (organ pipe coral), Heliolites, Lyellia, and 
numer~us types of cup corals. Even more numerous are wavy laminar 
masses of hydrocorallines ("Stromatopora"). A number of brachiopods 
also are present. 
' The ·Stricklandinia layer is~ another oyster bed, tightly 
· jammed with a large brachiopod of that genus • . 
Both the Stricklandinia and the Pentamerus beds extend widely 
over the upper Mississippi Valley. By such continuous zones, the 
age _and position of the strata can be determined, even though the 
rocks themselves may change in character. 
End of Field Trip 
Revised and reprinted, March 1967 
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Long Interval of Erosion 
After the last of the Paleozoic ~eas receded from the Savanna 
area, the entire midcontinent region was uplifted, or perhaps sea .level 
was lowered a moderate amount, and the region became exposed above sea 
level. During the Mesozoic Era (age of the dinosaurs) and during all 
of Tertiary time that followed (a time span totaling about 250 million 
years), weathering agents penetrated. deep into the bedrock, and stream~ 
carved the landscape into a pattern o~ valleys and ridges. At times 
the whole region was reduced to near base level. Such a condition 
aris~s when the land surface has been-·· cut down to a near-plain (a pene-
plain) close to the level of the sea. This process seems to have _taken 
place at least twice during the interval between the end of ·the Paleo-
zoic and the Ice Age, as indicated by .erosional terraces on the present 
upl~nds. 
·The higher of these terraces·, the Dodgeville Peneplain, is not 
preserved in the Savanna area, but the lower Lancaster Peneplain 
bevels the flat ridge-tops of the Carroll County uplands. It is 
believed to have developed in the latter part of the Tertiary Period, 
before the coming of the continental glaciers. 
Because the region was being eroded and. the rock debris carried 
off and deposited elsewhere, no stra.ta of Mesozoic . or Tertiary age are 
known in the Savanna area. 
Glacial Epoch 
The next sediments to be deposited in the Savanna area were laid 
down as a result of the Pleistocene glaciations, which began about a 
million years ago. Although none of the four continental ice invasions 
of the Pleistocene Epoch seem to have crossed the Savanna area, they 
approached it from ail sides. The nearby presence of the glaciers 
~esulted in changed stream gradients and in the formation of alluvial, 
dune, and loess deposits. The details of .some of these glacial effects 
were previously discussed. 
We do not know whether the glacial epoch has ended or- whether we 
are living in an interglacial time. ·In the latter case, the ice return · 
should not be expected t'or many thousands of years or more. Meanwhile, .. 
man's activities in deforesting and ploughing, cutting and filling 
along roads and railroads, building of dams and dikes, and excavating o: 
mines and quarries could ·produce profound effects upon the geological 
landscape. 
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STAGE 
HOLOCENE 
WISCONSINAN 
(4th glacial) 
SANGAMONIAN 
(3rd interglacial) 
ILLINOIAN 
(3rd glacial) 
YARMOUTHIAN 
(2nd interglacial) 
KANSAN 
(2nd glacial) 
AFTON IAN 
(1st interglacial) 
NEBRASKAN 
(1st glacial) 
TIME TABLE OF PLEISTOCENE GLACIATION 
SUBSTAGE 
Years 
Before Present 
7,000 
Valderan 
~ 11,000 
Twocreekan 
- 12,500 
Woodfordian 
- 22,000 
Farmdalian 
- 28,000 
Altonian 
75,000 
175,000 
Jubileean 
Monic an 
Liman 
300,000 
600,000 
700,000 
900,000 
1,200,000 or mo';e 
NATURE OF DEPOSITS 
Soil, youthful profile 
of weathering, lake 
and river deposits, 
dunes, peat 
Outwash, lake deposits 
Peat and alluvium 
Drift, loess, dunes, 
lake deposits 
Soil, silt, and peat 
Drift, loess 
Soil, mature profile 
of weathering 
Drift, loess 
Drift, loess 
Drift, loess 
Soil, mature profile 
of weathering 
Drift, loess 
Soil, mature profile 
of weathering 
Drift 
SPECIAL FEATURES 
Outwash along 
Mississippi Valley 
Ice withdrawal, erosion 
Glaciation; building of 
many moraines as far 
south as Shelbyville; 
extensive valley trains, 
outwash plains, and lakes 
Ice withdrawal, weathering 
and erosion 
Glaciation in northern 
Illinois, valley trains 
along major rivers 
Glaciers from northeast 
at maximum reached 
Mississippi River and 
nearly to southern tip 
of Illinois 
Glaciers from northeast 
and northwest covered 
much of state 
Glaciers from northwest 
invaded western Illinois 
(Illinois State Geological Survey, 1973) 
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TERTIARY 
CRETACEOUS 
PENNSYLVANIAN 
0 
Bond and Mattoon Formations 
Includes narrow belts of 
older forma tion.s along 
La Salle Anticline 
PENNSYLVANIAN 
Carbondale and Modesto Formations 
PENNSYLVANIAN 
Caseyville, Abbott, and Spoon 
Formations 
MISSISSIPPiAN 
Includes Devonian in 
Hardin County 
D~VONIAN 
Includes Si lu ri an in -Doug I as, 
Champaign, and west ern 
Rock Island Counties 
SILURIAN 
Includes Ordovician and Devonian in Co I houn, 
Greene, and Jersey Counties 
ORDOVICIAN 
CAMBRIAN 
0 Des Plaines Complex- Ordovician to Pennsylvanian 
,..,-- Fault 
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